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(54) INK-JET HEAD CARTRIDGE 

(57)Abstract: 

PURPOSE: To provide an ink-jet cartridge at a low cost in which leak of 
ink is prevented by sealing the ink-filling hole of an ink tank and reliability is 
high. 

CONSTITUTION: An ink cover 15 is fixed on the top surface of an ink tank 
1. Ink-filling holes 21 are provided in the ink cover 15 in accordance with 
the respective ink chambers 1 3. Communication holes 25 with the 
atmosphere are provided in accordance with the respective felt chambers 
1 4. Fitting pawls 1 7 are provided in the vicinities of the respective ink- 
filling holes 21 and the communication holes 25 with the atmosphere. 
Gaskets 16 are arranged around the respective ink-filling holes 21. A cover 
1 8 is fitted to the top of the ink cover 1 5. Pipes 22 are provided in the 
cover 18 in accordance with the respective ink-filling holes 21 and the 
communication holes 25 with the atmosphere. The fitting pawls 1 7 are 
fitted to the recessed parts 26 provided in the pipes 22. Together 
therewith, the projected parts of the end parts of the pipes 22 are in 
pressure-contact with the gaskets 16 and the ink-filling holes 21 are 
sealed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the ink jet head cartlidge which has the ink tank which supplies ink to 1 edge side to said ink discharge part 
with a recording head unit with the ink discharge part which carries out the regurgitation of the ink The ink tank body in 
which the restoration hole where said ink tank is filled up with ink was arranged, A height is prepared in the elastic 
member arranged around said restoration hole, and the part located in the perimeter of the restoration hole of said ink 
tank body, and it has wrap covering for said ink tank body. The ink jet head cartlidge characterized by closing the 
restoration hole which pressed the elastic member by said height prepared in this covering, and was arranged in said ink 
tank body. 

[Claim 2] Said height is an ink jet head cartlidge according to claim 1 characterized by having a pipe-like configuration, 
contacting one [ at least ] field of said elastic member, and a line, pressing, and closing the perimeter of a restoration 
hole. 

[Claim 3] The ink jet head cartlidge according to claim 1 or 2 characterized by said height pressing said elastic member 
by the predetermined pressure while establishing the engagement means which carries out engagement maintenance of 
said ink tank body and said covering and connecting said ink tank body and said covering with this engagement means. 
[Claim 4] Said engagement means is constituted by the pawl-like projection prepared near said restoration hole, said 
pawl-like projection prepared in said pipe-like height, and the fitting section which fits in. The ink jet head cartlidge 
according to claim 3 which said pipe-like height carries out line contact by the predetermined pressure by fitting of said 
pawl-like projection and said fitting section in one [ at least ] field of said elastic member, and is characterized by 
pressing this and closing the perimeter of said restoration hole. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet head cartlidge used for the ink jet recording apparatus which 

records by breathing out ink. 

[0002] 

[Description of the Prior Art] In recent years, the device set as the application object of an ink jet recording device has 
become wide range, and many ink jet head cartlidges which unified the recording head and the ink tank are introduced 
into the commercial scene. 

[0003] As one of the conventional ink jet head cartlidges, it loads with sponge etc. into an ink tank, and the thing of a 
configuration of having carried out sinking-in maintenance of the ink of a constant rate is in sponge. With the 
configuration which has such sponge, ink is held by the holding power of the ink which sponge has, and there is little 
ink leakage etc. However, considering the full capacity of an ink tank, there are few amounts of ink which can be held to 
sponge, and its effectiveness is bad. 

[0004] The ink jet head cartlidge which has the ink tank which loaded one side with sponge etc. and filled up only ink 
with the ink tank of a configuration of having filled up the ink tank only with ink or the two-room configuration into 
another side on the other hand is also developed. In the ink jet head cartlidge which has the ink room filled up only with 
such ink, while there are many amounts of ink which can be held, the ink room filled up only with ink needs to close 
and seal the restoration hole of ink after ink restoration so that ink leakage may not be caused. 
[0005] After being filled up with ink as an approach of sealing the conventional ink room as indicated by JP,2- 
258353,A, closing restoration opening of ink by the ball-like member is known. However, an ink jet head cartlidge 
usually touches a general user's hand. Therefore, for example, by the ink jet head cartlidge of the configuration using the 
member of the shape of such a ball, when a user applies external pressure suddenly to the location of the ball currently 
closed, it is also considered that the closure will be canceled and it does not approve as goods. 

[0006] Moreover, what stored the ink of two or more colors in one ink jet head cartlidge is devised in recent years. With 
the configuration which closes restoration opening of ink with an above-mentioned ball etc., in the case of two or more 
colors, two or more balls are needed for every color, a man day takes in the case of the assembly of an ink jet head 
cartlidge, and there is also a problem that it may lead to a cost rise. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the situation mentioned above, closes 
the ink restoration hole of an ink tank cheaply, prevents ink leakage, and aims at offering a reliable ink jet cartridge. 
[0008] 

[Means for Solving the Problem] In the ink jet head cartlidge which has the ink tank which supplies ink to 1 edge side to 
said ink discharge part with a recording head unit with the ink discharge part where this invention carries out the 
regurgitation of the ink The ink tank body in which the restoration hole where said ink tank is filled up with ink was 
arranged, A height is prepared in the elastic member arranged around said restoration hole, and the part located in the 
perimeter of the restoration hole of said ink tank body, and it has wrap covering for said ink tank body. An elastic 
member is pressed by said height prepared in this covering, and it is characterized by closing the restoration hole 
arranged in said ink tank body. 

[0009] Said height can be made into a pipe-like configuration, can contact one [ at least ] field of said elastic member, 
and a line, can be pressed, and it can be constituted so that the perimeter of a restoration hole may be closed. 
[0010] Moreover, while establishing the engagement means which carries out engagement maintenance of said ink tank 
body and said covering and connecting said ink tank body and said covering with this engagement means, it can 
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constitute so that said height may press said elastic member by the predetermined pressure. 

[001 1] Furthermore, the pawl-like projection in which said engagement means was formed near said restoration hole, It 
is constituted by said pawl-like projection prepared in said pipe-like height, and the fitting section which fits in. Said 
pipe-like height can carry out line contact by the predetermined pressure by fitting of said pawl-like projection and said 
fitting section in one [ at least ] field of said elastic member, and this can be pressed, and it can constitute so that the 
perimeter of said restoration hole may be closed. 
[0012] 

[Function] Since the restoration hole which pressed the elastic member by the height in which the ink tank body was 
prepared by wrap covering, and was arranged in said ink tank body is closed according to this invention, the leakage of 
ink can be certainly prevented with an easy configuration. The elastic member used at this time is cheap, and since 
process tolerance is not required, either, cost is not raised. Moreover, since an elastic member is covered with covering, 
a user cannot cancel the closure accidentally and it can raise dependability. 

[0013] Moreover, by making a height into a pipe-like configuration, one [ at least ] field of an elastic member and a line 
are contacted, and it is pressed, thrust — the line at the tip of a pipe — since it concentrates on a part, the still more 
positive sealing effectiveness can be acquired. 

[0014] Furthermore, an ink tank body and covering can be made to connect with an engagement means by establishing 
an engagement means. By connection by this engagement means, a height can be pressed to an elastic member by the 
predetermined pressure, it comes, and the closure by the elastic member can be performed certainly. 
[0015] The pawl-like projection prepared near for example, the restoration hole, the pawl-like projection prepared in the 
pipe-like height, and the fitting section which fits in can constitute this engagement means, and the function which 
presses an elastic member to a pipe-like height, and the function as an engagement means can be made to be combined. 
Moreover, since an ink tank body and covering can be stopped by fitting, easily, assembly can perform positive 
engagement and can also perform the press to an elastic member to coincidence further. 
[0016] 

[Example] Draw ing 1 is the whole block diagram showing one example of the ink jet head cartlidge of this invention, 
the inside of drawing, and 1 - an ink tank and 2 - the felt and 3 - a reticulated member and 4 - a core material and 5 - 
the 1st bottom plate and 6 - the 2nd bottom plate and 7 - a filter and 8 - a recording head unit and 9 - a pawl and 10 - 
a plate and 1 1 - a manifold and 12 - for a felt room and 15, as for an elastic member and 17, an ink lid and 16 are [ a 
heat sink and 13 / an ink room and 14 / a fitting pawl and 18 ] coverings. The illustrated ink tank unit shows the case 
where have the two hold sections of ink and it has the three hold sections of the ink of a two-room configuration as an 
example. The hold section of each ink can be filled up with the ink of each color of yellow, a Magenta, and cyanogen 
when recording a color. Of course, the hold section of ink may be constituted not only from three but from four 
including black, or may be five or more, two, and one. 

[0017] The ink tank 1 which contains ink is divided into the ink room 13 and the felt room 14 for every hold section of 
each ink. The ink room 13 stores ink. The felt 2 holding ink is built in the felt room 14. Various things, such as porous 
bodies, such as sponge besides the felt, and much fine grain objects, can be used for the felt 2 that what is necessary is 
just the quality of the material which can hold ink. 

[0018] Moreover, in the connection section of the felt room 14 and the ink room 13, the reticulated member 3 and the 
core material 4 possess. The ink room 13 and the felt room 14 are open for free passage through this reticulated member 
3. A core material 4 supplies the ink in the ink room 13 to the reticulated member 3. Thereby, the reticulated member 3 
is held at the condition of having always got wet in ink. 

[0019] The pars basilaris ossis occipitalis of the ink tank 1 is closed by the 1st bottom plate 5 and 2nd bottom plate 6. 
Corresponding to each ink room 13, the hole which derives ink from each ink room 13 is prepared in the 1st bottom 
plate 5, and it is equipped with the filter 7 which **** the dust in ink into the part of the hole, respectively. The passage 
of the ink drawn from the hole prepared in the 1st bottom plate 5 is formed in the 2nd bottom plate 6, ink flows between 
the 1st bottom plate 5 and the 2nd bottom plate 6, and it is led to a joint with the recording head unit 8. Corresponding 
to each ink passage, the hole is prepared in the joint with the recording head unit 8 of the 2nd bottom plate 6, and it is 
joined to the recording head unit 8 through a plate 10. The 1st bottom plate 5 and the 2nd bottom plate 6 are fixed to the 
ink tank 1 by ultrasonic welding etc., respectively. An adhesion means is not restricted to what is depended on 
ultrasonic welding, but can use various approaches, such as the usual adhesives and heat welding. 
[0020] A plate 10 consists of sheet-like elastic members etc. The hole corresponding to each ink passage is prepared in 
the plate 10, an elastic member 10 and heights 8 stick by carrying out a pressure welding to the 2nd bottom plate 6, each 
ink passage is sealed and ink is supplied to the recording head unit 8, without mixing the ink which passes each hole. 
Heights can be prepared in the 2nd bottom plate 6 and recording head unit 8 which touch a plate 10, and whenever 
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[ sealing ] can also be raised. 

[0021] Moreover, the pawl 9 is formed in the 2nd bottom plate 6, and the recording head unit 8 is stopped. By stopping 
the recording head unit 8 with a pawl 9, the pressure welding of the 2nd bottom plate 6 and the recording head unit 8, 
and the plate 10 is carried out. 

[0022] The top face of the ink tank 1 is equipped with the ink lid 15 and covering 18. The ink lid 15 is fixed to the ink 
tank 1 by ultrasonic welding etc. The adhesion means was not restricted to what is depended on ultrasonic welding, and 
may be based on the usual binder and heat welding. In addition, the above-mentioned ink lid 1 5 and the above- 
mentioned ink tank 1 may be fabricated to one. 

[0023] Corresponding to each ink room 13, the atmospheric-air free passage hole is established for the ink restoration 
hole in the ink lid 15 again corresponding to each felt room 14. The ink restoration hole is prepared in order to pour ink 
into the ink room 13. An ink restoration hole is sealed at the time of use of an ink jet head cartlidge. An atmospheric-air 
free passage hole introduces air into the felt room 14 at the time of use of an ink jet head cartlidge. The fitting pawl 17 is 
formed near each ink restoration hole and the atmospheric-air free passage hole. Around [ which was prepared near the 
ink restoration hole ] the fitting pawl 17, the gasket 16 is arranged, respectively. As the quality of the material of a 
gasket 16, silicone rubber with a degree of hardness of about 30 degrees is desirable, and board thickness excels [mm / 
2 ] in the functional target, for example. Although it is also possible to constitute according to other quality of the 
materials, fields, such as ink-proof nature, to silicone rubber is desirable. 

[0024] The heights of the shape of a pipe which is not illustrated are prepared in covering 18 corresponding to each ink 
restoration hole and an atmospheric-air free passage hole. The fitting pawl 17 fits into these heights, and covering 18 is 
fixed. With it, the pressure welding of the pipe-like heights is carried out to a gasket 16, and the closure of the ink 
restoration hole is carried out. 

[0025] It assembles with each above-mentioned components, and an ink tank unit is constituted. This ink tank unit is 
equipped with the recording head unit 8, and an ink jet head unit is constituted. 

[0026] The manifold 1 1, the heat sink 12, the printing chip that is not illustrated are prepared in the recording head unit 
8. A manifold 1 1 supplies the ink supplied from the hole prepared in the 2nd bottom plate 6 to a printing chip. A heat 
sink 12 radiates heat in the heat generated with a printing chip. The circuit board for driving a recording head is also 
prepared in the recording head unit 8. 

[0027] The enlarged drawing near a fitting pawl and drawing 4 of the sectional view of the ink tank unit upper part [ in / 
in drawing 2 / one example of the ink jet head cartlidge of this invention ] and drawing 3 are the expansion perspective 
views near an ink restoration hole. Among drawing, the same sign is given to the same part as drawing 1 , and 
explanation is omitted. For an ink restoration hole and 22, as for a triangular projection and 24, a pipe and 23 are [ 21 / a 
crevice and 25 ] atmospheric-air free passage holes. 

[0028] The ink restoration hole 21 for being filled up with ink is established in the ink room 13 side of the ink lid 15. 
Moreover, the atmospheric-air free passage hole 25 is formed in the felt room 14 side. The fitting pawl 17 in which 
elastic deformation is possible is formed in both the sides of the ink restoration hole 21 and the atmospheric-air free 
passage hole 25. The ink restoration hole 21, the atmospheric-air free passage hole 25, and a location are made the 
same, and the pipe 22 which the fitting pawl 17 can insert in the interior is formed in covering 18. The cross- section 
configurations of a pipe may be configurations of arbitration, such as a rectangle besides [ as shown in drawing 4 ] 
being circular. The crevice 24 for fitting in with the fitting pawl 17 formed in the ink lid 15 is formed in this pipe 22. 
When covering 1 8 is attached in the ink lid 1 5, the fitting pawl 1 7 of the ink lid 1 5 is fitted in and fixed to the crevice 24 
established in the pipe 22 of covering 18. 

[0029] Furthermore, the cross section is established for the triangular triangle-like projection 23 in the edge of the pipe 
22 by the side of the ink restoration hole 21 over the perimeter. Fitting of the fitting pawl 17 and a crevice 24 carries out 
the pressure welding of the triangular projection 23 to the gasket 16 of the shape of an anchor ring arranged around the 
fitting pawl 17 by the side of the ink restoration hole 21. At this time, the cross-section configuration of a pipe 22 will 
be met and a pressure welding will be carried out to a gasket 16 at the line which the tip of the triangular projection 23 
closed. Since it concentrates at the tip of the triangular projection 23, a good pressure welding is performed and the 
pressure at the time of a pressure welding can close the ink restoration hole 21 certainly. 
[0030] As for this triangular projection 23, it is also possible for a cross section to consist of other various 
configurations, such as the shape of radii. Moreover, the cutting plane of a pipe 22 can be used as it is, or it can also 
consider as the configuration which formed the slant face at the tip. Furthermore, it is also possible to make a pipe 
multiplex or to prepare a projection at the tip of a pipe multiplex. 

[0031] Moreover, a projection can be prepared in the location also corresponding to the ink lid 15 side with the 
triangular projection 23, and it can also constitute so that a gasket 16 may be pressed by projection from both sides. If 
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such a configuration is adopted, the more positive sealing effectiveness will be acquired. 

[0032] In addition, of course, it is also possible to use other stop means used conventionally instead of the stop means 
by fitting of the above-mentioned fitting pawl 17 and the crevice 24 of a pipe 22. Moreover, it can also arrange in 
another location, such as forming a stop means in the periphery of covering. However, in order to press a pipe 22 to a 
gasket 16, it is desirable to stop in the location near the ink restoration hole 21 if possible. 

[0033] Moreover, the pipe 22 by the side of the ink restoration hole 21 does not need to be hollow, may be constituted 
from a rod-like member and may press a gasket 16 by the projection prepared in the edge or edge of a cylindrical 
member. What is necessary is just to arrange the fitting pawl 17 at this time, so that it may stop from the outside of a 
rod-like member. 

[0034] In case the ink jet head cartlidge of a configuration like an above-mentioned example is filled up with ink, except 
for covering 18, the ink delivery of the printing chip of the recording head unit 8 is closed after attachment of other 
parts, and ink is poured in from the ink restoration hole 21 . While it is [ ink / which was poured in ] full of the ink room 
13, it sinks also into the felt 2 in the felt room 14 through the reticulated member 3. It equips with covering 18 after 
pouring in the ink of the specified quantity. Covering 18 is pressed until the crevice of the fitting pawl 17 and a pipe 22 
fits in at this time. After fitting, the thrust at the time of wearing of covering 18 is held, and a gasket 16 is pressed by the 
pressure by the triangular projection 23, and closes the ink restoration hole 21 with it. Thereby, the ink room 13 is 
sealed and can prevent the leakage of the ink with which it filled up in the ink room 13. 

[0035] Dra wing 5 is the approximate account Fig. of an example of the process of the ink supply at the time of the 
printing actuation in one example of the ink jet head cartlidge of this invention. The notation in drawing is the same as 
that of each above-mentioned drawing. Drawing 5 (A) shows the time of ink fullness. In this condition, it fills up with 
ink to the limitation which can be held according to the capillary tube force according [ about 100% of ink ] to the 
internal felt 2 to the felt room 14 in the ink room 13. In this condition, ink is held by the capillary tube force of the felt 
2, and it is maintained at negative pressure. 

[0036] If printing starts, with the printing chip prepared in the recording head unit 8, ink will be consumed and ink will 
be supplied only for the amount of the consumed ink to a printing chip through a manifold 1 1 from the ink room 13. 
While holding ink with the felt 2 in connection with it, ink moves to the ink room 13 from the felt 2, and air spreads on 
the felt 2 gradually from the atmospheric-air free passage hole 25. At this time, ink is supplied to a printing chip by the 
capillary tube force of the felt 2 with the stable negative pressure. 

[0037] If the ink in the felt room 14 is consumed mostly, air will arrive at the front face of the reticulated member 3. If 
ink is furthermore consumed, air will serve as air bubbles through the meniscus of the ink in which a certain fixed 
negative pressure value (bubble point ** of the ink determined by the filtration accuracy of the reticulated member 3) 
joins the reticulated member 3, and is formed on the reticulated member 3, and it will enter in the ink room 13. As for 
the negative pressure in the ink room 13, only the part of air bubbles is eased. This condition is shown in drawing 5 (B). 
The ink room 13 and a printing chip are maintained at almost fixed negative pressure until the ink in the ink room 13 is 
lost by repeating this actuation. 

[0038] Although there is a possibility that the meniscus of ink may no longer be formed in the reticulated member 3 
when air bubbles are generated in the reticulated member 3 and the air bubbles pile up in the field of the reticulated 
member 3 When the core material 4 is formed in contact with the reticulated member 3 and this core material 4 is 
always in contact with the ink in the ink room 12, ink is supplied to the reticulated member 3 by the capillary tube force 
of a core material 4, the reticulated member 3 is held at the condition of having always got wet in ink, and the meniscus 
of ink is not torn. 

[0039] The environment of a perimeter, such as changing an outside atmospheric pressure and changing outside air 
temperature, may change. First, since the atmospheric pressure which the tip of the nozzle arranged by the printing chip 
receives is the same as the atmospheric pressure which the felt 2 receives from the atmospheric-air free passage hole 25 
when the ink room 13 is filled up with ink to the limit and ink is supplied from the felt room 14, even if an atmospheric 
pressure changes, pressure balancing does not collapse, but there is little effect. 

[0040] Next, the case where the layer of air is formed in the ink room 13 is considered. Since the volume of the air 
space of the upper part of the ink room 13 expands in case outside air temperature rises when an outside atmospheric 
pressure descends or, the negative pressure value in the ink room 13 tends to become small relatively. Therefore, as 
shown in drawing 5 (C), the ink in the ink room 13 passes the reticulated member 3, and is held with the felt 2 in the felt 
room 14. Thereby, the differential pressure of the pressure in the ink room 13 and atmospheric pressure is maintained, 
and ink does not leak. Since the filter 7 is finer than the reticulated member 3 at this time, a filtration grain size passes a 
filter 7, and ink does not begin to leak from a printing chip. 

[0041] In order that the air space of the upper part of the ink room 13 may contract in case outside air temperature 
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descends when an outside atmospheric pressure rises or, the negative pressure value in the ink room 13 tends to become 
large relatively. In this case, like the time of consumption of ink, as shown in drawing 5 (B), the negative pressure inside 
the ink room 13 is kept constant by introducing air in the ink room 13. Moreover, when ink exists in the felt room 14, 
migration in the ink room 13 of ink arises, and the negative pressure in the ink room 13 is maintained. Ink does not leak 
in both cases. 

[0042] Although above-mentioned explanation showed the configuration using the ink tank unit of structure which 
prepares two rooms, an ink room and a felt room, as a hold room of ink, when using the ink tank unit which consists of 
hold rooms of the ink of only one room, this invention can be applied similarly. At this time, it is also possible to 
constitute so that two or more hold rooms of the ink of only one room are arranged like an above-mentioned example, it 
may constitute possible [ color printing ] or monochrome may be printed only as one. 

[0043] Moreover, even if it is a two-room configuration, the ink tank unit using the hold room of the ink of other 
configurations which do not use the reticulated member 3 and a core material 4 can apply this invention similarly. If this 
invention is the configuration of having the ink room sealed, it can be applied to any ink tank units. 
[0044] 

[Effect of the Invention] According to this invention, the leakage of the ink from an ink tank is prevented with easy 
structure, and it is effective in it being cheap and moreover being able to constitute a reliable ink jet head cartlidge so 
that clearly from the above explanation. 
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[Drawing 5] 
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PURPOSE: To provide an ink-jet cartridge at a low cost in which leak of 
ink is prevented by sealing the ink-filling hole of an ink tank and 
reliability is high. 

CONSTITUTION: An ink cover 15 is fixed on the top surface of an ink 
tank 1. Ink-filling holes 21 are provided in the ink cover 15 in accordance 
with the respective ink chambers 1 3. Communication holes 25 with the 
atmosphere are provided in accordance with the respective felt 
chambers 14. Fitting pawls 17 are provided in the vicinities of the 
respective ink-filling holes 21 and the communication holes 25 with the 
atmosphere. Gaskets 1 6 are arranged around the respective ink-filling 
holes 21. A cover 18 is fitted to the top of the ink cover 15. Pipes 22 
are provided in the cover 18 in accordance with the respective ink-filling 
holes 21 and the communication holes 25 with the atmosphere. The 
fitting pawls 17 are fitted to the recessed parts 26 provided in the pipes 
22. Together therewith, the projected parts of the end parts of the pipes 
22 are in pressure-contact with the gaskets 16 and the ink-filling holes 
21 are sealed. 
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( 2 

1 

1 ] <09 SrBfcffl-rS'f >^ 5tW§l5Sr 1 
flOKi#bfclE«^3> hi:, ffifflE-f ^ ttttJgittc 

^ b^ by s'^cjsv^, 

fiffl*R»t ^^MIB-f ^ ;x^;£#:£tS 5 8r* 
Jfc"T5r t Sr#«fci-*>f b — 5/ K#— by 

£EU ^^<0«H*#Jhi-5^itW«ii-5l(|*qi 

l^iE*<D-f v^v^ b^y K*— by s^v^o 

3 ] ItrlB-Y # ^^flcfcSWE*^— i Sr 

^^^^*#i:WIB*^— **IS-r6i:i:t>&. inflB 

1 2 fcK*<Z>^ >^ ?/ b — v 

K*— by y^o 

h^y K*— by 5^ 0 
[0 0 0 1] 

[*»±<D*jja#!f] #»rar±. ^v^SrfrtWbTfE® 
h^y b y j/^cit^toti.^ 

[0 0 0 2] 

[«e*coSW] SS¥, blE^g<Digffl*f 
[0 0 0 3] ^(D'f b^s> b y yi? 

y^f4^#yWt5>r^?«)ft»AKJ: 9fiU*S 
[0004] — ^^*>^fc>f >^©*£2&»b 50 



) 4#S3*P7- 3 14 7 12 

2 

>?#>?$:mirZ>'{>'?Z?=ry h-^y K#— by ^ 
>-^^Sr^5-f \s9*/z±y h^y K# — b y s> 

) [0 0 0 5] «*<O^^^^S:*BBi-S*lfei: It, ffil 
x.tf> #i¥2-2 5 8 3 5 3-S^*fcflB«*tLTV^S 

e>, >r ^^^^'b^^ k*— by s'^tt— «<o 

K*— b y y^ttt, itJhbTV^aR— /W<D»FffJl 

tLTb* 5 fett. ffliftirb-Cff^SJu-St^ 

[0 0 0 6] ^$fcfe<D>r * i oo>r 

K^7- b y ^^P^icffjgbfcfeco^^^^ 

tbtl^c ±3fi<0#— >^<©**PSr*rji:-t-5 
Mi:* 9, >T ^^i?3is/ b — K^7— b y ^^©Jllio 

[0 0 0 7] 

[»BH*«P»bJ:5i-t-5«jBl _L^bfc* 
b^-by v&trimir&Zb&nmk-r 

[0 0 0 8] 

^*>f ^^ttfflffl^l««Bflllfc^rbfclB»^2y K^-^^ 
bi:. WIB>r^^ttlll«fc#br>f ^^^<HH^5>f > 
^^^^Sr^-T^^r istrV^y Y^y K*— b y tvv^tc 

fBa8jBflBfcJ:9»tt»#4rJ¥JBEb, fftfE-f ^ 
[0 0 0 9] «rB«jB«Ht, ^V/^MttSri 
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( 3 ) 

3 

[0 0 10] «rtE>f HME#'<— 

t fcfitefiitt*- Sflte^a tt ft , 4 9 M 

fla-f > 9 9 v ^ t SraGHrf 5 i: 1 fc d , 

[ooii] s e>te, irflBiR^gktt, wiS56*^»ie 

#fc:Ktt fcftfcS' , ^RoWflE§!6fi«|Jl!i 

Sil. HUES'* fltgJB t WflE»&aJ©«^K 4 9 ^W 7" 
«©WflB^jfiaJ!»0f«©JBE*T?tlr|BJWt««-©^*< i 10 

HfcWJtr 5 J: 5 * i t /JS-C t 

[0 0 12] 

>^^V^*#K:EflSl!S*tfc36«^Sr»Jl:-r-6©t?, IB 
5, £©££fflv*a#tt«Wtt5fctiB-e*>«K JDX««t> 
fc. m4«5*m#'<— KJ: 9«*>*H&©-<?, jx— !f#«tR 20 

[0 0 13] Sfc, g6JBas^>f^OJRRi:-*-6ii 
fc±!), 3WS*Wr©**< 4: t-*©Biitl:atL 

[ooi4] sfem, -fift-s-^atflautsiifcicj:"}, w 

^ * v ^ frfc t * t Sr-B-g-^S I- J: 9 £ * 5 
*0f3e©£E*-C»tt»«fc»£Ei-« £ £ ^t?t % , WSl 30 

[0015] i %mrK<oim\z. 

fey^^fii: 5 «t^-Si5 J: 9 matt &Zb#t 

ttfcfjjfc 5-4: So 40 
[0 0 16] 

immm] his, ^mo^^^i? k#— 
yi?©-*jtf!i**-r^wiij56H-e*)*. eat", 1 

li'f^^^,-2B7i^h 1 3tt»3*tSPtt, 4J4& 
5»4Sgl©;&&, 6i£jff2©j&tfu 7(47^/^ 

8 ttts^^ y k-3-= ^> 9 ra/n.. i o itw-m., in* 

1 4147^/1-}^ 1 5f4W 1 6tt9W±SW*\ 

1 7 tt^fll, 1 8 T?$>S 0 @^ Lfc-f >^ 



^BS^ - 3 14 7 12 

TV^ 0 #W^^©JR^SBfc«:, M*.r4\ *7-©IB# 
©W V^5r3E*bT*3< r ti5t?#5„ fc*>-5.A/, W^ 

[0 0 17] <4 is? &i&.m-tZ>'{ 114, #W 

^^©JtX^SBftfC, W^^l S&t^^H^l 4i£ 

7i/l-hSl4iCl4, 'fV^?rft»t5 7 3 :;Vh2*5rt 

-efc;t"U44 < , 7i/H-©ftfe, ^3Kv^©#7LSf^ 

#*©»«#*£. a*©t>©srfflv^5r.iasT?#*. 

[0 0 18] 7x;vhtl 4t^fy^l 3©5g 

ItW3^Lt, -f 3i7i;^il 4(4 

IILTV^. S#4f4, ^fy^il 3(^©W^2?€rffl 

[0019] -^y^^y^ l©i£gCI4, »l©jl£K5J5: 
T^«2©Ji£«6{C<t >3^Df>n-rv^Sc ^l©Jl£«5{v 

#^fy^ii 3{c^u-c, w^ii 3*»^>w 

*b-CV^o ^2©jS«6tc(4, ®l©J£«5{c|S:(t^tb 
fc?Ld>fe3|t|US*t«'f >^©«»**»^t**tris9, » 
l©j&E5S.t/^2©jE«6©raSrW>-^-SSflit*t, ffi^ 
^5, Kausiy h 8 t ©85^«Jfc**»ilS. ^2©il£«6 
©lE^?/ Kasy b 8 i©^gU(C(4. #W >?m& 
t-*fJC£:UT5L^ttP>^-r*5>3, ¥«10Sr^briE^ 
-.5, K3.=.y b8 tm-etiSfrZo »1©J£«5, SI2© 
j£«6f4, *&efa MZ.\i. st^f^y^^ 
^^l(c@^$ttSo »#*«ttie«jft*S3|H!:J:St>© 

[002 0] 1 0 tt. V- h*t©9Mt««-Jte if tMII 
filZthZo ^«10lcf4, #WV^«H»Ki»iSLfca*t 

9» 5Wt«Wl 0t (2)35 8 *MMTU *W^^8lKtt« 

<» flB«k^s/ K^--?/ b 8irw y^WJits, spR 
1 0 2 ©^« 6 t flBflk^ y K* — y h 8 KliDj 

[0 0 2 1] JR2©jS«6J!lttm9!6SflSI:»t^T 

TtBft^y Ka=j- S 8 ^«Jt-T*i ifc J: 9, ^2© 
JK«6*sJ:t«E«k^s' K»=y h8 ¥«10i*sj£ 

[0022] W^iJ'^V^l ©_hffi(-J4, ^f^ll 5 
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( 4 ) 

5 

1 8 23S#£jh,5o >f^»15lt 

[0023] -0-^*1 5fctt. #>f 
LT^y^W, &;7^hgl 4K#JESb 

tt\ *Mi 7#ttr*&ivcv*s 0 >fy^»« 

y hi emmZfoXV^o ^4ryM6©#IiL 
<> «J5«2mmdSailBW«-«*tTV^o tefrOttMlZ. 

[0 0 2 4] ^18l:lt B*£*t"CV^feVv*>f ^ 

TR«-e>;h,Tv>5 0 ^<Diaa5tc*^i 7as«-fru # 

8dSH«**T,So ^ErftirifcK* ^^0(fh^5 
[0 0 2 5] J:54©ffl*<0ffii&tcJ; 5ft*5iT. 

[0 0 2 6] lB«^s> b 8 left. v^^/i/K 

1 l, t-bv-v^ 1 2. *5<fct* H*LftVM^^ 
^ftifdSRttfeii/TV^So ^^-/VKl ^2 CO 

■f*«RSr*Sd»-r* Q fB*^jy Y^~y b8fctt. IS®— 

y K*B»i-*fc«>«>liIKa«t>K^^e>^^Tv^* 0 

[0 0 2 7] B2f4, *»SS©>f^^iy ;/ K* 
— hVyi?<D-mMmicteVZ>4>'??>?^~yh± 40 

^3S*7vI, 2 2H:/V^ 23{iH^g, 2 4 JIM 

[0028] ^fy^iisw^gi 3«'JKra. 

5 0 *fc, 7x;l/Ml4«|:tt, *ft»ai?L2 5^R 
ttfeivC^So ^ >^%m^2 l*5±tK^:iS5iii5L2 5 



#§8*p7-3 14 7 12 
£ c 1 8(Ctt. >f >^5fc»;*2 1. *$ugiI?L2 

5 fcftn&iaiix it, m&jki 7 3»rt»fcjf A^rtfift 

oT±V\ :^7 P 22Cft >f V^SSl SfcRttk 
*tfc*c^/M 7 fc^^Sfc»<DPfl»2 AimfiiZinX 

-fi^gl 5 0«^/I\l 7*5*^—1 8^M^2 
2l!lRJt6>*tTV^I!!ia2 4K«^U H^£*b£o 
[0 0 2 9] £t>{^ 4>?3tf£'X2 lW<D'<'f72 2 

tomato fi^^w©3^2 3&&m\zt> 
fcoTRtte>^^Tv^e 0 7 msb 2 4 

^>t, =A*jB2 3tt, -f >?%m*K2 1«<D«£7IU 
7(Ojaffl{CiB«SnfcK— ■^yjgtt^^-jr^ 

xj £#^fi2 3©3fe»*BBUfc<fcK^^^r*/ M 6 

[0 0 3 0] £<D=A26ffi2 3tt, «*.tf, WB3*R» 
Sfc. ^>f^2 2©jfflWffifc*<D**«V\fclK 5fe^(c 

r 1 1 prtgT*fc5o 

[0 0 3 1] ^f^gl 5©«fct>, =a$$B2 

3 £#Jfc^S#«^jB«:RW\ fS^y M 6 SrW«| 
fe^iBU: J: 5 Jf mt Z> <t 5 (-«J5g-r 5 r ^ t»# S 0 

[0 0 3 2] ft*3, ±^C0^mi 7 i^^2 2 (DM 
«B2 4i<o«^^J:5«Jh^a©f^to0lc, fla6J:5fli 

[0 0 3 3] *fc, >f^J«^2 1«|<0/M/2 2 

6SrJ¥ffiLTfcJ:V^ K^/Rl 7 tt, 

[0 0 3 4] ±iEO^Jfe^Jco i 5 ftmjSHD'f is? y 
Y^yY*-VVyV\^l/?%ftm'tZ>mz.\^ 

h8<DW^^ro>r^^BtttJPSr»JhbT*3#, >f 

2 i ^e>>r ^ sraA-r^o aAsttfc>f > 
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( 5 ) 

7 

1 8 je-t 5 0 «^*tt, 1 8 (ommm 

Oj¥JBE*dS««PS^ *<Offi^{^J;9. $7s>ry M 6 
^tih-T^o -*U;i<i:9, >f ^S 1 3 J*^£t£;Jv -f^ 

[0 0 3 5] BI5H:, *»«(D>f >^ ^ h^j, K* 

#HfclB«t?*>S 0 H5 (A) H:, -f ^3(5W«PSr*b 
t^5o r^fii^*3V^T, >f y^Si 3tCtt^}Sl 0 
0%<O^f>9^ 7x;l/Ml4l:tt, rtgPO^^/vh 
2 M J; « mt) lUo Tffl:«F-e t £ PS# * "C>f > ^ & 

[0 0 3 6] B^ite* £ i: , iEft^$> K^-~s> h 8 M 

or, 7x;wb 2-e>f v^fi-fs^urv^sraf^ ^^/^ 
h2^W^^y^ii3A»tU *M5*al?L2 
5 ^ |^^7x;W f 2 Wot^< o ^<Ot 

[0 0 3 7] 7x;Hil 4fo<0<i^t?&m£m&&fr 
Z>k, IH««W3<D*ffifcffl«#»»i-5o SfeK^V 

£ o s tts-r o/^^^-r >- he) 

*sj«3RSB«-3JcAPt>5. »H«SB«-3Ji(c^SJxTV^S 30 

^il 3fiCA5c ^O^ctM V^Sl 3F*3<D;f|ffi 
ISiKfP£tb5 0 r<DtM!5 (B) (^/TLTV^o £ 

^^ft<ft£l£T% ^^il3W^f5/7 p |j:[i 

[0 0 3 8] *WfcSB«-3fci3V^T«ta*»*U ^<£>M 
»*HH«tSS«"3«)KJc:«f«t-5 4:, (W)«|!*f3C>f ^ 

W3^»UTStt-4Sr»*tT*5 5. ^<D^»4dS>f^^ 40 

[0 0 3 9] ^$KJEdS*»bfc5, *fc, £MSHaas0g» 

y^Il 3 {of V^WF{-3fc«£HT:fc»9. 7x;vh 
Si 4d»&^:^fc^bTV*5i*K:Wu *«3giia 
2 5^fc7x;Vh 2iSSJtS*ftJBEfc, PP^s^fcE 
Wt * tufc y X/K05fe«B* s S S # H b "C *> S <o 50 



W7 -3 14 7 12 



4>ftl\> 

[0 0 4 0] Jfcfc:, >f^Sl3flC$g©I^S 

<D{*satas»K-t-5fc»te, -f ^il 3rt<DAJEflW*ffi 
#^$<^5tn o *<Ofc«>. 05 (C) 
1- <t 5 -f S 1 3 rt£Vf ^ ^JW^fiStt 3 2rMi® 
U 7x/i/ M 1 4 rt07x;i/ f 2 Tft^^li^o Z-ti 
fc:<fctK ^^tl 3rt<OJE*fcicj5U£fc<D^HSr« 

^ 7 <0*"^*|JR6Btt" 3 X 9 t>«ia3K** s *B^v^-C. 

CfcttftV^ 

[0 0 4 1] fl.«£E3*s_h#M-& k *fctt^«aj&ST 
ftl-SRlsitt, -f^tl 3©±U©ffi«t»*sjR«ir* 

fcfcM, >f y^il 3rt<^AJBEffi^^{^#< ft -5 

5 (B) d^fi: S«a*>f ^Sl 3ft(c3(A<5 
W^^aot, 4 ^il 3(DrtS[50ABt?r— 

rau -f^^co-r^^si 3— -o-^si 

5rittftV\ 

[0042] ±sfi<DRi?"ett, >r^^c^rtz^skbr. 
^3.^5^ ^S^fflv^5#|fil^S^*bfc^^ llowy^ 

«^ia?ijbr^^-pp^prte{c«^bfc*9, fcsv^ 
1 b-r ^fi<oai**ff ft 5 -t 5 - i 

[0 0 4 3] *fc. 2S#J5feT*fooTfc. P^a5«"3S 

iro<t 5ft-r >-^^^^^^^ hfdtaaffl-rs- 1 

[0 0 4 4] 

[^b^cd^j*] K±<o«H*»e>Ke>^ftJ:5»J:, 
[ElBoffi^ftt^M] 

[Ell] ^m<D4 l/W^y Y^y V**-hV 
[H 2 ] *»K<Z>-< v-^ 5> K*— h y 
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[04] 

CO— 

So 

(05] 

CO— 



10 



«\ 1 , 18-*/<-, 2 1--fy^S» 

■••7^£S5S31?L 
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